HE shape of an indicator-dilution curve is determined by at least 4 variables: cardiac output, the volume between the injection site and the sampling site, the presence of a left-to-right intracardiac shunt, and the presence of valvular regurgitation.1-3 In the absence of an intracardiac shunt and valvular regurgitation, one can predict the downslope of the arterial dilution curve, using the calculated values of cardiac output and "central blood volume. " Several investigators have tried to estimate the amount of regurgitation in man by measuring the deviation of the observed downslope from the predicted downslope.4-7 Lange and Hechts have presented evidence suggesting that an estimate of mitral regurgitation may be obtained by comparing the dilution curves recorded simultaneously from the pulmonary artery and the femoral artery. There is evidence from studies on dogs with simulated valvular regurgitation that supports the validity of this technic. 9' 10 This is a report of the results of the doubledilution-curve technic in the estimation of mitral regurgitation in 50 patients.
T HE shape of an indicator-dilution curve is determined by at least 4 variables: cardiac output, the volume between the injection site and the sampling site, the presence of a left-to-right intracardiac shunt, and the presence of valvular regurgitation. [1] [2] [3] In the absence of an intracardiac shunt and valvular regurgitation, one can predict the downslope of the arterial dilution curve, using the calculated values of cardiac output and "central blood volume. " Several investigators have tried to estimate the amount of regurgitation in man by measuring the deviation of the observed downslope from the predicted downslope. [4] [5] [6] [7] Lange and Hechts have presented evidence suggesting that an estimate of mitral regurgitation may be obtained by comparing the dilution curves recorded simultaneously from the pulmonary artery and the femoral artery. There is evidence from studies on dogs with simulated valvular regurgitation that supports the validity of this technic. 9' 10 This is a report of the results of the doubledilution-curve technic in the estimation of mitral regurgitation in 50 patients.
Materials and Methods
Fifty adult patients were studied during right heart catheterization. Indocyanine dye (5 to 12.5 lug.) was injected in an antecubital vein; the dilution of indicator at the pulmonary artery and the femoral artery was measured by drawing a continuous sample from each site through a cuvette oximeter at a rate of 32 ml. per minute. The proximal sample was drawn from the right ventricle in 2 patients in whom it was not possible to enter the pulmonary artery. On the basis of all available information, exclusive of the indicator-dilution curves, the degree of regurgitation was graded in each of the 50 patients (table 1) .
Results and Discussion
The ratio of regurgitant flow to forward flow (QR/QF) varied from 0 to 2.43. There was usually a marked difference between the curves recorded from patients with little or no regurgitation and the curves recorded from patients with severe regurgitation. The similarity between the pulmonary and femoral arterial dilution curves recorded from a patient with slight regurgitation (group 1) is illustrated in figure 1 . The curves recorded from a patient with severe mitral regurgita- Relationship between the clinical estimate of mitral regurgitation and the estimate from the dilution curves.
grouping of the patients. It is possible that these discrepancies may be related to changes in the degree of mixing of the regurgitated indicator in the receiving chamber or changes in the distensibility of the receiving chamber. 13 These data are interpreted as indicating that there are at least two factors that may alter the shape of an indicator-dilution curve after its formation in the pulmonary artery: left-sided valvular regurgitation and the presence of a large volume between the pulmonary artery and the femoral artery. In patients without great left-sided enlargement the effect of volume is insignificant, and the equation figure 5 . The correlation with the degree of regurgitation was substantially less impressive with the pressure method than with the dilution method.
The effect of an unusually large volume between the pulmonary artery and the femoral artery may be a cause of falsely elevated regurgitant ratios and therefore limits the value of the double-dilution technic. There is experimental evidence indicating that a large volume between the pulmonary and femoral artery would be the dominant factor in determining the downslope of the femoral artery curve and would thus produce differences between the pulmonary artery and femoral 
